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Eone of dlshobed tt^tnos of casing string- EFFECT: hl^er efficiency. 2 d. 
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Description (OnmcaHXc ■3o6pcTCHMH]: 

HdO^pcTcsne orascvrcfi r o6nacra |iTMftTr T^'^*'' ^ "* "Tf*'*''*'**** pa6oT (PHPI, a mceuHO k caDoo6 aM 
Boocr aa oaffempi rep Me t wiHu cTH o fir a /pTHX ronoHH. 

HssecTcs n v j*^ B occT OBBBnqmH repuriuMiuju'iu c6caffpux KonoHH. EKjxxrauDOipft cnyoc Eoiuiuufai 
Hn fi y^nw,»nMii n > i MMi | iu iJif Tpy6 (HKT) BBMC BBTepBana HapynxeBHH v6mj^svA EonoBBbi, sasamuMBBe 
fi>* i I ii nmi iy j ffyg^ pa cTBopa D HKT npK oTsptarrau aarrpytiMOM npocTpaBcmx oqKTMM HKT Bbnne 
pacwsnro ypoBBR Ti*MTT"f™t*y^"T.''^ pacTBOpa. b CKDaacBBC, txpofiaa rmnsana i T au n uaiiyyawiypo pacreopa 
3a t^6c3qjpyK> KOTioKBy npH saKpfairou 3aTi^6K{»< npocTpaacTae (11- 

HQ(ocTaTSH aHanora saxJOO^iaKyrcH d TOic trro, Bo-nepoboc, upOf^oBKa m unoHMpy *jm,ci o pacTB(q>a d 
sasonoHBoe npocnpajscTBo BOOMosBa tojilko non BbKxnaiM Ks6farnFiBiiiM AaancsHeM. vrro Be6e3anacao a^h 

EQCrtOCTHDCTH OCTOTXliHOA ^laCTII oCcappcA KOJIOHHfcl, BO uiupiiix B3-3a ycafffilftBOCTa. TQunsBBf/ynajfOL 

uatTtpaajtOB pesyjiuTansBBocTb onepai^ifl bc npcBbnnacT 50%. 

HaHtfonee 6jiB3mi k icxi6peTCHKx> no Ttxios^tBcxxA cynspocrai BanRcrca cnoca6 jfCTaaoaai nnacmpfi b 
BHTepsane B ere p c MLmmmciM o6c4nBoA aojioflBbi torrcM nepcxpuTMR aoBfac BErcpurnnBOcni mmyrpu 
UJiaendptM B3 i ip r wiMtf"^ ' * *^ Tpyfiu c uocjityjywmjjod ee pH<iHH|)fHHCM 3a cner oo^oHBff xsOfanwiBBro 
t|2|. 



Hq^OCTBTO B XSBBCTBOrO ITT"''*^ 3aSJD0>UCTCB D TQM, ^XTO nnaCTfcipb BbUXOnBCS B3 MmJUia. a 9T0 BE 

nooaaniKrr nafrcpB a n nnacTMpx aaflaanmarb BcomiHTZix TpcaQfBjr b o6c^flBoi kotobhc. 

3^iiB aasAKmeicR a noBfaimeaBB sMcsthbboctb peuosrao-iOOiiBqBaBBfaix pafSor npz o^piOBpeMGSBOU 
csHseiaiB Tpy^osarparr. 

nocraBncHBaB sanaqa ff ocian^io i TOi. vro a cnooo6c axnio^zaiHqpif nepeKpuTBe 30Bbi BtrepMCiimuocTH 
o6canBbix KOJIOBB BSByT^ nnacTfaqjcM, BbmoyiBrHfftJM b oiQ^e ne^opa^BpyeMoft Tpy6bc. pacnmpcHBe 
rniacTupfl no aodi T^nnae nyrcM coa^auBii B36biTO«iBoro ^aBJicHBB, b Kanecree /^e^opwiipyeuoft ipydbi 
BcnDjn>3yxyr Tpyt^ B3 TcpunnjiacnraHOTxi ft<aTqnana, a ic36brro«ZBoe ^^^^cHBe coa^anr sa cqer 
pacmBpcHBH caMopa3orpc8a]on|jcrtx>i a pacniBpHnBtjrrocH MarcpBana. KoroptsiM daBonHHKyr Tfty&f ks 
TcpMorniacTK^iBaro vfarcpBana nq;>cn ncpcxptiiTBeM 30Bbi BcrepMcnpCBOCTB o6caffB0S KonoBBfai. B sawTBC 
TcpMonna iriiinuui X) narepBana iEnonobsyioT BonicynDiea, a b KanecTse caMopaaorpeBaxnmerocsi h 
fyffi | MM ^ i i Mj » u«Mn p wr ifarcpoana BcnoixbayKjT GMTB - cuecb aaaecTKo^yn ropsbix h 6ypoBtgx pa6oT. 

CHTB MP WM M in', rnaEHUM 5?^ifW ! w ii, iq« paspynKaaa npvmta JipymtH* M«Tffp i iani>B IcicanbBiiie nopw). 
eeroBBbn h « cj i e3u6erroBBbix KJ^aiBil. saMeaBboc eiuwok. awh flo6iim np^M^i^Baro kamhh. Ob 
np^^QTeannrr oo6aft ^^j^^ ptonMff uatipawMft it H f fry fc iH iM iii i MMiiift uarepBaji, ffaxsBBft c Bonoft 

Wfnamyn p e aEU M L> (pH 1^. Hprn cMniiWHaH B B oapamKa CMTB c Bonoft o(Spa3ytTCH cycneaam (patfouan 
cMDci^ KOTOfMii. amm b nniyp. cwpmBHbit 8 o6t«i^^D^ ttM irM parw™™* c tcwsbsm 

nvqpmavn p'*»ji mu p w »i M , BsonRiBBX b oocraB CHTB, npmojifrr s paasHTBD b nmype n^qrafraBOOHBorv 
naanamB (6Qnee 40 MTIa). Ikn AcflcrsHtM ranparaqDOHBoro a^ibbcbkb b raie o6beKTa pa^fwwairyrca 
^ npBBonBB^Ee K crx> pan^iynicMiMO 13]. 




CHTB 3anBTb b 'rpy6y bs TCpMonnscnnHoro MaTcpHana. xo ocTb m3 MarcpHana. 
Dps BarpesaiiBa, sax^qufCTBSMpoBaTb Hompj, xo topes 1^ <i aaMBcrcn pc a Kiyw c 
BbgieneHBai xenna b p aaimp mBni CHTB. Tenna Bfaq^enBcrcR nocmmnao, VTo6ti pasorpcrb Tpy^ 110 - 
120^0, a 9T0 Bume TCMnepanypu, upK KoropoA. uaupBuep, uuiueriuneB pa3iiHr<nueTCH h nposmaHCT 
mMineBByB) itg y q c cTb. TiqriSa yBtnamsBarrcii ABautrpc 6c3 paspytDrsBsi. a b cny^vae ec 



■ H» j ^pMi| i— ■<» in jmr» cpycxa B CSBaXHHy B 30By HcrqniCTB^ZBOCTB o6c«ga(BOft KOnOBBbl c BarBTlAi 

spaaaoiaeTcaB k ofic^pBoft koixobbc, Trpiininnat " ! wiH itrtl Ma re pBa n qpowBBacT b cooi^BnB Tpcn^ray b mcne 
oBomaBBB pcaKBBB B BopManmaigm TCMnepanypbi 3 A TB qjff eBacr h otiecneqBBaeT mvicxcayn xxntrnfoo 
noBpcsBACSBtt b o^?<\;tH ^»w KortcraBe. 

Hfoanep pcaBB3aqKB. npcnnojnuKBM. iro sa i ' jiyCiua 400 m »HcnnyaTmyifmBaB Konouua ABaMcrpOM 146 mm 
c TomB^Bott mtia o K 8 uic Bmr TpeB^my nnqiBBaa 2 im b Ainraoft 2 m. 



Bepyr mnBynDicaoByD ipy6y A'XBBDft 4 m c BapyasHuif Apa^cBTpaif sa 2 mm Mnwiniff BayrpoiBiero 
AHCMerpa a6canBQA sanoBBbi b Biri t ypa nc HcrqiMennHocni (t-c 128 mi4 b 'luiiiUHUiift citiuK 6-8 mm. 
3arnymanT bbbcbmBI kuboi Tpy6. roroBRT cytmomn CHTB, a^b ^kto Cqpyr KX) sr nopooBa h 30 ji 
TexBBvncxofl Bo/^bi. CycxxeasBD sanBBaDT b nanB3THixcsoBy» TpyCy. TcpMenDBpynr BepXBKft KonenTpytJ k 
i HKT B7XB TpocBBc Tpyty cnycsaiOT b soay HerqBimPiHoeni o6cav<Baft BonoBBbi. 

; peaKUHB b npoacxDABT paoarpea b paagorBaKBc nonBarBneaoBOil TpytSu ennorb 
CO cTCHsaMB o6canKOU BOBOBBfai. BoBcc Tox». xiocxoTibKy uarepBan Tpy6bt 
pB3MBr«ieB, OB npoHBKacT B B rpen^iBy, toxkm o6pannM AOBomnrrenhRO ee rcpueiiuiipyer. 
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riocne oKOBiiaBHA pf Tnp». EorropaH nporauer 0«5 • 1.0 ^ cKwawmy ocraaniDOT b oosoe sa 4 - 5 ^ Ann 
B ocxn ua oancgHH TeMneparxypbt h s ar u epH ygaBBW noTnorBneaoBaft Tp!y<Siji. 3ara< sonoBiQr HKT mm 
Tpocm, Ba KOTOpfaoc ixnacn^>i> 6bOX cuyimcs b ODnMXBy, iTy^inmayi^ ba n o BC|mjiuC Tbi» B csBCkHCBBy 
cnycgaOT EOOTHHy 6yp H 7 iMiMx Tpy6 c ManorafiqwiB^ 

repMcrmapyMsxQR yaiibc a opncpXBMoe XBjnDnoie&oBaft rpy6hu Kanonny tSypsnttBttx Tpy6 nryi^HMBarr. 
nparosQawT onpeocoBgy o6c^awift KCtfioHHbi carnacao;yflcTByiiaqni HBeiyymtfiHU. 

npcBuyimDCTsa npcyyuraAotro cnPco6a ocrobudoidtcr tom, vro noape^eaiie b o6r^yymft KOJioHBe 
isjuiiii|iyercn donee my^fMHo sa cner npoBUSBMCSBH MarepBajn nnacmpm d cbbix^ mis TpenQmy. K toi^ 
se iDxacTiiipb B3 csBTmraBcsoro iMrr^iBana jionrraewee* t&e see hc ncy^gpgcH sc^^xohb. 

HcTO^ZHKSH KH<^opMBi0ni: L BnaxcBH<i B.A.. YMCTCacs B.r. Capaaamsa, kiacrepa no BamrrajnaoMy 
peuoEny CBBamB. M.. H^qmu 1985. c.163. 

2. AarropcKoe csHnerenuTTBo N 1601330. COCP. kji. £ 21 B 29/10, 1990 - nporoTfln. 

3. HBCTpyicnBB no npHMrHrHim gmoch BSBecmoBOft j/pn ropiibix b tfypoBUX patior CCHTE). Han- AO 
*CTpcdbiaTC|XBanb^» 7 c 
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Claims (Oopuyna KMsbpereBKn]: 

L C^x>oo6 DoocraBOBTicBHH ixpitrrcraoocTM o6ay|Hhnf Kn i mifH . ekjuuuajuuqsA lopcspuTiK aoHfai 
aerepue namiCMrm HaayrpH nnacTbipcw. BbmansesHbiM b 09^ Ac^opuBpyeuoft xpyfifci, a pacnnqxsae 
miacTiaipsi no bocA js/jxat nyxoi coo^atKBH BE36farrcMBaro jfasncsBSi* tfrjummiwiijiflfg tcm. tto b KanocTBC 
j^^opMiqpycittft T|)y6fai Bcoonbajmr TpytSy b3 TeinionnacTViBoro uarreiNrana, a ■stffaCTO^iBoe jiaancBBc 
cxxwanr 3* pacnmpeBBR ts B Map «a arf €P B M fnrroai n cauapoamspfaan^frtiCH ifan^qnana, KoropbOi 
3fliiQnHrnffT rpyf^y Fr» '■^^^nttn a i M i uutnt i it Ma'Tepwon^ ngp<7\ nepegphTwieM acmi He repiiP nffniD cni otonBofl 

2. O0D006 m dlI, oTjnwajuumflLH tcm. <zto b Kanecmt TCpMonnacmBoro MBTtpHana BCQomoyirr 

3. Caooo6 DO iin.l k 2, vmanaKsscjsScsi tcm. iito b Kawecrse cauopaaorpe&aioixcerocfl b 
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Drawlngfs) (^epTex■l: 

XapaKrepMcmica CklfE 



XapaKTepMCTMKa 


3HaMeHMe 


1. BoAO-CMeceeoe oTHouieHMe cycnemMM 


0.3 


2. PacxQA nopoujKa Ha 1 o6^>eMa, r 


1.8 


3. PacreicaeMCxrrb no KOHycy AaHMM, cm 


20.0 


4. nnoTHOCTb cycneH3MH. r/cM 


1.8 


5. BpeMfl HdMana peaxuHM rMAparauMM npn 




leMneparype 20-25*C, mmh 


OKOJIO 90 


6. TeMneparypa caMopaaorpeBaHMR. ''C 


6onee 100 


7. CqeruieHMe KauHSi CTpy6ofl. MRa 


5.0 


8. ConpoTMB/ieHMe KaMHA (t^MnbrpauHM boau, MRa 


6onee 60.0 


9. flaBiieHue npM pacujHpeKMii. MFla 


AO 45.0 
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Description: 

This invention is in the area of insulation repair, i.e., it is related to the methods of 
recovery of air tightness of casing strings. 

There is a known method of recovery of the air tightness of casing strings which includes 
lowering of a string of pump-compressor pipes below the interval of disturbance of the 
casing string, injection of plugging solution into the pump-compressor pipe while the 
space beyond the pipe is kept open, elevation of the pump-compressor pipe above the 
reference level of the plugging solution in the drill hole, and forcing the plugging solution 
beyond the casing string while the space beyond the pipe is closed [1]. 

The deficiencies of the analogous method lay in the fact that, firstly, the plugging 
solution can be forced into the space beyond the string is possible only under high excess 
pressure which is not safe for the integrity of the remaining portion of the casing string 
and, secondly, due to the shrinkage of the plugging materials the efficiency of the 
operations does not exceed 50%. 

Closest to the invention with respect to its technical merit is the method of installation of 
a patch at the interval of the casing string lacking in air tightness by means of covering 
the zone of disturbed tightness fi-om the inside by a patch made of a metal pipe followed 
by the expansion of that pipe by means of the creation of excess pressure [2]. 

The deficiency of the known method lies in the fact that the patch is made of metal, 
which does not allow the patch material to crush into the air hole or crack in the casing 
string. 

Our task is to increase the efficiency of insulation repair while simultaneously reducing 
labor input. 

This task is achieved by means of the following: in the method including coverage of the 
zone of disturbed tightness in the casing strings fi*om the inside by a patch made in the 
form of a deformable pipe and expansion of the patch along the entire length by means of 
creating excess pressure, the deformable pipe used is made of thermoplastic material and 
the excess pressure is created by means of the expansion of the self-heating and 
self-expanding material with which the thermoplastic pipe is filled prior to the covering 
of the zone of disturbed tightness in the casing string. Polyethylene is used as 
thermoplastic material, while limestone mixture of mining and drilling operations is used 
as a self-heating and self-expanding material. 

Limestone mixture for mining and drilling operations is applied mainly for the demolition 
of strong brittle materials (such as rock), concrete and ferroconcrete products, rock 
layers, and for the mining of natural rock. It is a powdery non-inflanraiable and 
non-explosive material, which has an alkaline reaction with water (pH 12). When the 
powdered limestone mixture of mining and drilling operations is mixed with water, a 
suspension (work mixture) is obtained which, sometime after being poured into the 
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borehole in the object that is subject to demoHtion, sets and hardens while expanding its 
volume. The volume expansion is the result of hydration of the components of the 
limestone mixture for mining and drilling operations and leads to the development of 
hydration pressure in the borehole (more than 40MPa). The effect of the hydration 
pressure in the body of the object is the development of strains that lead to the object's 
demolition [3]. 

If the suspension of the limestone mixture for mining and drilling operations is poured 
into a pipe made of thermoplastic material, i.e., of material that softens when heated, and 
the ends are sealed, after 1 14 hours a reaction of heat generation and expansion of the 
limestone mixture for mining and drilling operations will begin. The heat generated is 
sufficient to heat the pipe to 1 10 - 120 degrees C, which is above the temperature at 
which, for example, polyethylene softens and exhibits increased viscosity. The pipe 
expands in diameter without being damaged and, if it has been previously suspended into 
the drill hole in the area of disturbed tightness of the casing string, it presses itself tightly 
against the casing string, the thermoplastic material permeates into the flaw or crack and, 
after the reaction is ended and the temperature reaches normal level, it hardens and 
provides secure insulation of the damages in the casing string. 

Example of Implementation. Let us suppose that, at a depth of 400 m, a production string 
with a diameter of 146 mm with a thickness of the walls of 88 mm has a crack wide 
2 mm and long 2 m. 

Take a 4 m long polyethylene pipe with outer diameter that is 2 mm smaller than the 
inner diameter of the casing string at the interval of disturbed air tightness (i.e., 128 mm) 
and thickness of the walls of 6 - 8 mm. Plug the lower end of the pipes. Prepare a 
suspension of limestone mixture for mining and drilling operations, for which take 100 
kg of powder and 30 1 of processed water. Pour the suspension into the polyethylene pipe. 
Seal the upper end of the pipes and lower the pipe into the zone of distvurbed tightness of 
the casing string by means of a string of pimip-compressor pipes or cable. 

One and a half hours later, a reaction begins and the polyethylene pipe is heated and 
expands until it touches the walls of the casing string. In addition, since the material of 
the pipe is softened, it also permeates into the crack and in this manner it seals it 
additionally. 

After the reaction, which takes fi-om 14 to 1 hour, is over, the drill hole is left undisturbed 
for 4 ~5 hours for the purpose of restoring its temperature and hardening of the 
polyethylene pipe. Then the string of pump-compressor pipes or the cable, by means of 
which the patch had been lowered into the drill hole, is pulled to the surface. A string of 
drilling pipes with a small capacity turbodrill, a drill bit or cutter is lowered into the drill 
hole and the sealing joints and the contents of the polyethylene pipe are drilled. The 
string of drilling pipes is then lifted. The casing string is then molded in accordance with 
the instructions in effect. 
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The advantages of the proposed method are based on the fact that the damage in the 
casing string is isolated more reliably by means of the pemieation of the patching 
material into the flaw or crack. In addition, a synthetic patch lasts longer because it does 
not corrode. 

References: 

1. Blazhevich, V. A., Umetbaev, V. G. Spravochnik mastera po kapitalnomu remontu skvazhin 
[Manual for Major Repair of Drill Holes], Moscow: Nedra, 1985, p. 163. 

2. Copyright Certificate No. 1601330, USSR, CI. E 21 B 29/Iu, 1990 - prototype. 

3. Instruktsiia po primeneniiu smesi izvestkovoi dlia gomykh i burovykh rabot [Instructions for 
the Application of Limestone mixture for Mining and Drilling Operations], AO Stroimateriialy 
Publishers, v. 7. 
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Claims: 

1. Method of recovery of the air tightness of casing string, which includes coverage of the 
zone of disturbed tightness from the inside by a patch made in the form of a deformable 
pipe and the expansion of the patch along the whole length by means of creating excess 
pressure, which is characterized by the use of a deformable pipe made of thermoplastic 
material and by the creation of excess pressure by means of expansion of self-heating and 
self-expanding material, which with the thermoplastic pipe is filled prior to the coverage 
of the zone of disturbed air tightness of the casing string. 

2. Method under Item 1, which is characterized by the fact that polyethylene is used as 
thermoplastic material. 

3. Method under Items 1 and 2 which is characterized by the fact that limestone mixture 
for mining and drilling operations is used as self-heating and self-expanding material. 
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